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Claims 

What is claimed is: 

1. An isolated peptide comprising an amino acid sequence comprising a 
5 Tyr-Pro-Tyr-Phe (SEQ ID NO:l) motif wherein the peptide is capable of specifically 

binding to a BACE exosite. 

2. The peptide of claim 1 wherein one or more amino acid residues of the 
Tyr-Pro-Tyr-Phe (SEQ ID NO:l) motif is replaced with a conservative amino acid 

10 substitution. 

3. The peptide of claim 1 wherein the peptide consists essentially of from 
about 5 to about 30 amino acids. 

15 4. The peptide of claim 1 wherein the amino acid sequence contains one or 

more modified amino acid residues. 

5. The peptide of claim 4 wherein the peptide contains a label selected from 
the group consisting of a fluorescent label, a chromophore label, a radiolabel and a 

20 biotin label. 

6. The peptide of claim 1, wherein the peptide comprises a terminal 
modification that enhances the resistance of the peptide to proteolysis. 

25 7. The peptide of claim 1 wherein the peptide comprises an amino acid 

sequence selected from the group consisting of Xaa-Tyr-Pro-Tyr-Phe (SEQ ID NO:3), 
Xaa-Tyr-Pro-Tyr-Phe-Xaa (SEQ ID NO:4), Xaa-Tyr-Pro-Tyr-Phe-Xaa-Xaa (SEQ ID 
NO:5), Tyr-Pro-Tyr-Phe-Xaa (SEQ ID NO:6) Tyr-Pro-Tyr-Phe-Xaa-Xaa (SEQ ID 
NO:7), His-Tyr-Pro-Tyr-Phe (SEQ ID NO:8), Tyr-Pro-Tyr-Phe-De (SEQ ID NO:2), 
30 Tyr-Pro-Tyr-Phe-Ile-Pro (SEQ ID NO:9), Tyr-Pro-Tyr-Phe-De-Pro-Leu (SEQ ID 
NO: 10), Tyr-Pro-Tyr-Phe-Leu-Pro-Ee (SEQ ID NO: 11), Tyr-Pro-Tyr-Phe-Xaa-Pro- 
Ee (SEQ ID NO: 12), Tyr-Pro-Tyr-Phe-Xaa-Pro-Xaa (SEQ ID NO: 13), His-Tyr-Pro- 
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Tyr-Phe-Ile-Pro (SEQ ID NO: 14) Tyr-Pro-Tyr-Phe-Leu (SEQ ID NO: 15), Tyr-Pro- 
Tyr-Phe-Leu-Pro (SEQ ID NO: 16), His-Tyr-Pro-Tyr-Phe-Leu-Pro (SEQ ID NO: 17), 
and His-Tyr-Pro-Tyr-Phe-De- Pro-Leu (SEQ ID NO: 18), wherein Xaa is a naturally or 
nonnaturally occurring amino acid residue. 

5 

8. The peptide of claim 1 wherein the peptide comprises an amino acid 
sequence selected from the group consisting of LTTYPYFIPLP (SEQ ID NO:44); 
TTYPYFIPLP (SEQ ID NO:45), TYPYFIPLP (SEQ ID NO:46), NLTTYPYFIPL 
(SEQ ID NO:48), YPYFIAL (SEQ ID NO:49), YPYFIPA (SEQ ID NO:50) 

10 YPYFIPB (SEQ ID NO: 52), wherein B indicates a benzophenone group, and 
HYPYFI (SEQ ID NO:54). 

9. The peptide of claim 1 comprising an amino acid sequence selected from 
the group consisting of Asn-Leu-Thr-Thr-Tyr-Pro-Tyr-Phe-De-Pro-Leu-Pro (SEQ ID 

15 NO: 19) and Ala-Leu-Tyr-Pro-Tyr-Phe-Leu-Pro-Ue-Ser-Ala-Lys (SEQ ID NO:20). 

10. The peptide of claim 1, wherein the peptide is cyclic. 

11. A composition comprising the peptide of claim 1 and a pharmaceutically 

20 acceptable carrier. 

1 2. An isolated peptide comprising an amino acid sequence having a WPXFI 
(SEQ ID NO:21) motif wherein the peptide is capable of specifically binding to a 
BACE exosite. 

25 

13. The peptide of claim 12 wherein one or more amino acid residues of the 
WPXFI (SEQ ID NO:21) motif is replaced with a conservative amino acid 
substitution. 

30 14. The peptide of claim 12 wherein the peptide consists essentially of from 

about 5 to about 30 amino acids. 
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15. The peptide of claim 12 wherein the amino acid sequence contains one 
or more modified amino acid residues. 

16. The peptide of clciim 15 wherein the peptide contains a label selected 
5 from the group consisting of a fluorescent label, chromophore label, a radiolabel and a 

biotin label. 

17. The peptide of claim 12, wherein the peptide comprises a terminal 
modification that enhances the resistance of the peptide to proteolysis. 

10 

18. The peptide of claim 12 comprising an amino acid sequence selected 
from the group consisting of Glu-Thr-Trp-Pro-Arg-Phe-De-Pro-Tyr-His-Ala-Leu-Thr- 
Gln-Gln-Thr-Leu-Lys-His-Gln-Gln-His-Thr (SEQ ID NO:22); Thr-Ala-Glu-Tyr-Glu- 
Ser-Arg-Thr- Ala- Arg-Thr- Ala-Pro-Pro- Ala-Pro-Thr-Gln-His-Trp-Pro-Phe-Phe-De- 

15 Arg-Ser-Thr (SEQ ID NO:23) and His-Trp-Pro-Phe-Phe-He-Arg-Ser (SEQ ID 
NO:57). 

19. A composition comprising the peptide of claim 12 and a 
pharmaceutically acceptable carrier. 

20 

20. An isolated peptide comprising the amino acid sequence YPBFIPL (SEQ 
ID NO:51), wherein the peptide is capable of specifically binding to a BACE exosite 
and wherein B indicates a benzophenone group. 

25 21. The peptide of claim 20 wherein one or more amino acid residues of the 

YPBFIPL (SEQ ID NO:51) motif is replaced with a conservative amino acid 
substitution and wherein B indicates a benzophenone group. 

22. An isolated peptide comprising the amino acid sequence YPYFIP (SEQ 

30 ID NO: 10), wherein the peptide is capable of specifically binding to a BACE exosite 
and wherein B indicates a benzophenone group. 
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23. The peptide of claim 22 wherein one or more amino acid residues of the 
YPYFIP (SEQ ID NO: 10) motif is replaced with a conservative amino acid 
substitution and wherein B indicates a benzophenone group. 

5 24. The peptide of claim 20 wherein the peptide consists essentially of from 

about 5 to about 30 amino acids. 

25. The peptide of claim 20 wherein the amino acid sequence contains one 
or more modified amino acid residues. 

10 

26. The peptide of claim 25 wherein the peptide contains a label selected 
from the group consisting of a fluorescent label, a chromophore label, a radiolabel and 
a biotin label. 

15 27. The peptide of claim 20, wherein the peptide comprises a terminal 

modification that enhances the resistance of the peptide to proteolysis. 

28. A composition comprising the peptide of claim 20 and a 
pharmaceutically acceptable carrier. 

20 

29. An isolated nucleic acid encoding a BACE exosite binding peptide 
having an amino acid sequence selected from the group consisting of Xaa-T 5 n--Pro- 
Tyr-Phe (SEQ ID NO:3 ), Xaa-Tyr-Pro-Tyr-Phe-Xaa (SEQ ID NO:4), Xaa-Tyr-Pro- 
Tyr-Phe-Xaa-Xaa (SEQ ID NO:5), Tyr-Pro-Tyr-Phe-Xaa (SEQ ID NO:6) Tyr-Pro- 

25 Tyr-Phe-Xaa-Xaa (SEQ ED NO:7), His-Tyr-Pro-Tyr-Phe (SEQ ID NO:8), Tyr-Pro- 
Tyr-Phe-Ile (SEQ ID NO:2), Tyr-Pro-Tyr-Phe-De-Pro (SEQ ID NO:9), Tyr-Pro-T}^'- 
Phe-Ile-Pro-Leu (SEQ ID NO: 10), Tyr-Pro-Tyr-Phe-Leu-Pro-De (SEQ ID NO: 11), 
Tyr-Pro-Tyr-Phe-Xaa-Pro-Ile (SEQ ID NO: 12), Tyr-Pro-Tyr-Phe-Xaa-Pro-Xaa (SEQ 
ID NO: 13), His-Tyr-Pro-Tyr-Phe-De-Pro (SEQ ID NO: 14) Tyr-Pro-Tyr-Phe-Leu 

30 (SEQ ID NO: 15), Tyr-Pro-Tyr-Phe-Leu-Pro (SEQ ID NO: 16), His-Tyr-Pro-Tyr-Phe- 
Leu-Pro (SEQ ID NO: 17), and His-Tyr-Pro-Tyr-Phe-De-Pro-Leu (SEQ ID NO: 18) 
wherein Xaa is a naturally or non-naturally occurring amino acid residue. 
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30. A method of identifying a peptide that specifically binds to a BACE 
exosite comprising: 

(a) contacting BACE with at least one peptide; and 

5 (b) determining whether the peptide specifically binds to BACE at a site 

other than the active site of BACE. 

31. A method of identifying a modulator of BACE activity comprising the 
steps of: 

10 (a) contacting a candidate modulator of BACE and a BACE exosite binding 

peptide in the presence of BACE or a BACE variant including at least one BACE 
exosite; and 

(b) determining whether there is an increase or a decrease in binding of the 
exosite binding peptide to BACE in the presence of the candidate BACE modulator 

15 compared to binding of the exosite binding peptide to BACE in the absence of the 
candidate modulator. 

32. The method of claim 31 wherein BACE is an isolated BACE or an 
isolated BACE variant. 

20 

33. The method of claim 31 wherein BACE is a recombinant BACE or a 
recombinant BACE variant. 

34. The method of claim 31 wherein BACE is a BACE fusion protein. 

25 

35. The method of claim 31 wherein the exosite binding peptide contains a 
label selected from the group consisting of a fluorescent label, a chromophore label, a 
radiolabel and a biotin label. 

30 36. A compound identified by the method of claim 3 1 . 
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37. A composition comprising the compound of claim 36 and a 
pharmaceutically acceptable carrier. 

38. A method of identifying a therapeutic for treating a disorder involving 
5 APP processing and beta-amyloid production comprising: 

(a) contacting BACE with a candidate BACE exosite binding compound; 

and 

(b) determining an amount of inhibition of APP processing and beta- 
amyloid production. 

10 

39. A method of identifying a BACE exosite binding compound that inhibits 
beta-amyloid production comprising: 

(a) contacting a candidate exosite binding compound with a cell that 
expresses a beta-amyloid precursor protein and BACE, wherein the cell is capable of 

15 secreting beta-amyloid protein in the absence of the candidate exosite binding 
compound; and 

(b) determining whether the candidate exosite binding compound reduces 
the amount of beta-amyloid protein secreted by the cell in the absence of the 
candidate exosite binding compound. 

20 

40. The method of claim 39 wherein the exosite binding peptide comprises a 
label selected from the group consisting of a fluorescent label, a radiolabel and a 
biotin label. 

25 41. A method of treating a neurological disorder comprising administering to 

a patient in need of such treatment a therapeutically effective amount of a compound, 
or a pharmaceutically acceptable salt or prodrug form thereof, wherein the compound 
specifically binds to a BACE exosite and modulates BACE activity. 
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